Differential effects of calcium channel blockers on leukotriene C4- and D4-induced contractions in guinea pig pulmonary parenchymal strips.
Leukotriene (LT)C4 and LTD4-induced contractile effects in guinea pig pulmonary parenchyma were distinguished by their sensitivity to calcium channel blockers. LTC4-induced contractions were inhibited in a noncompetitive manner in the presence of calcium channel blockers, whereas LTD4 contractions were unaffected. In the presence of diltiazem, maximum LTC4-induced (1 X 10(-7) M) contractions were reduced by 24% and the concentration-effect curve was shifted to the right in a nonparallel manner; diltiazem had no significant effect on the LTD4 response. We used this differential sensitivity to calcium channel blockade to permit pharmacological characterization in guinea pig pulmonary parenchyma of the interaction of the competitive LT blocker FPL55712 and the putative LTD4 receptor, LTRd. We showed, using [3H]LTC4, that at least 15% of LTC4 is converted to LTD4 under our experimental conditions. We performed a Schild analysis of the inhibition of LTD4-induced contractions by FPL55712 in the presence of the calcium channel blocker diltiazem (0.67 mM). The Kb derived from this analysis (3.2 X 10(-7) M) agrees closely with the Ki derived for the interaction of FPL55712 and specific LTD4 binding in lung membranes. A Schild analysis of the interaction of FPL55712 and LTC4 in the presence of diltiazem resulted in competitive inhibition with a Kb of 4.7 X 10(-7) M. This apparent competitive inhibition, combined with the similarity of these binding constants, suggests that diltiazem is effective in blocking LTC4-mediated responses and that when these effects are blocked, LTC4 induced contractions are mediated through LTRd. The differential effects of calcium blockade on these two agonists provides evidence for distinct coupling mechanisms for LT receptors in this tissue.